Two independent retrotransposon insertions at the same site within the coding region of BTK.
Insertion of endogenous retrotransposon sequences accounts for approximately 0.2% of disease causing mutations. These insertions are mediated by the reverse transcriptase and endonuclease activity of long interspersed nucleotide (LINE-1) elements. The factors that control the target site selection in insertional mutagenesis are not well understood. In our analysis of 199 unrelated families with proven mutations in BTK, the gene responsible for X-linked agammaglobulinemia, we identified two families with retrotransposon insertions at exactly the same nucleotide within the coding region of BTK. Both insertions, an SVA element and an AluY sequence, occurred 12 bp before the end of exon 9. Both had the typical hallmarks of a retrotransposon insertion including target site duplication and a long poly A tail. The insertion site is flanked by AluSx sequences 1 kb upstream and 1 kb downstream and an unusual 60 bp sequence consisting of only As and Ts is located in intron 9, 60 bp downstream of the insertion. The occurrence of two retrotransposon sequences at exactly the same site suggests that this site is vulnerable to insertional mutagenesis. A better understanding of the factors that make this site vulnerable will shed light on the mechanisms of LINE-1 mediated insertional mutagenesis.